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HOACHUTEJIBbHAS 3AIIUCKA

VYueOHblii kypc «BeposSiTHOCTP M CTaTUCTUKa» YIIyOJIEHHOTO YPOBHS
ABJISIETCS TMPOJOJDKEHHEM U pPa3BUTUEM OJHOMMEHHOrO ydeOHOTO Kypca
yIyOlI€HHOTO YPOBHS Ha YPOBHE CpeJiHEro o01iero oopazoBanus. YUeOHbIN Kypc
npenHa3HayeH i GOpMHUpPOBaHUS Y 00yUarOMXCs CTATUCTUYECKON KYJIBTYpPbl U
MOHUMAHUSI POJIM TEOPHU BEPOSITHOCTEN KaK MaTeMAaTHUYECKOrO0 MHCTPYMEHTA JJIst
M3YUYEHUS CIy4yalHBIX COOBITHI, BETWYUH M TporieccoB. Ilpu m3ydenmn Kypca
o0OoTaImaroTCsl MPEJACTaBICHUS OOYYaroIIMXCS O METOJax HCCIEAOBaHUs
M3MEHYMBOTO MHpA, pa3BUBACTCS TNOHMMAHUE 3HAYMMOCTA M  OOIIHOCTH
MaTeMaTHYECKUX METOJOB TO3HAHUS KaK HEOThEMJIEMOM YacTh COBPEMEHHOTO
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSI.

Cognepxanue y4eOHOro Kypca HaNpaBlIEHO Ha 3aKperyieHue 3HaHUi,
MOJIYYCHHBIX MPU U3yYCHUH Kypca Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus, U
Ha pa3BUTHE TPEICTABICHUNA O CIyYalHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEKIY
HUMU Ha BaXKHBIX MPUMEpax, CIOKETbl KOTOPBIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
Mmupa. B pesyibrare y 00yyaronmxcs 10JKHO C(hOpMUPOBATHCS NPEACTABIEHUE O
HanboJsee ynoTpeOUTENbHBIX U OOLIMX MATEMAaTUYECKUX MOJIENSX, UCIOIb3YEMbIX
Ui OMHUCAHHWS ~ AHTPOTNOMETPUYECKUX M JeMOTpauyecKux  BEIMYHH,
MOTPEIIHOCTEN B pa3JIMYHbIE pOAA H3MEPEHMSX, UIMTEIBHOCTH O€30TKa3HON
pabOTHl TEXHUYECKUX YCTPOMUCTB, XapAKTEPUCTUK MACCOBBIX SBJICHUU U TTPOLIECCOB
B oOumiectBe. YueOHBI Kypc siBIsieTcs 0a30i JUIsi OCBOEHHUS BEPOSTHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOAUMBIX CHEIUATMCTAM HE TOJbKO MH)KEHEPHBIX
CHEeIMAIbHOCTEM, HO TaKKe COLMATbHBIX M TICHUXOJOTUYECKUX, IOCKOJIBKY
COBPEMEHHBIE OOIIECTBEHHBIC HAYKH B 3HAUUTEIBHON MEpE HMCIOIB3YIOT ammapar
aHanu3a OOJbIIMX AaHHBIX. LleHTpanbHYI0 YacTh y4yeOHOro Kypca 3aHMMAaeT
00CYXKJIeHHE 3aKOHa OOJBIIMX YHCe — (PYHIAMEHTAJIBHOIO 3aKOHA MPUPOJIHI,
MMEIOLLEr0 MaTEMATUYECKYI0 (POpMaATH3ALHIO.

B cooTBeTcTBHM C yKa3aHHBIMHM IEISIMU B CTPYKType Yy4eOHOro Kypca
«BeposATHOCTh M CTATHCTHKA» Ha YIIIyOJNEHHOM YPOBHE BBIIEICHBI OCHOBHBIC
coniepkatenbHble TMHUN: «Ciiy4daitHpie COOBITHSI U BepOsITHOCTU» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID).

[ToMMMO OCHOBHBIX JIUHUWA B Y4YEOHBIH KypC BKJIFOUEHBI DJIEMEHTHI TEOPUU
rpaoB M TEOPUU MHOXKECTB, HEOOXOIUMBbIE /s MOJHOLEHHOTO OCBOEHHUS
MaTepuaia JaHHOTO Y4YeOHOro Kypca M CMEXKHBIX MaTeMAaTHYECKUX YYEOHBIX
KYpCOB.

Conepxanne nuHuA «CroydailHble COOBITUST M BEPOSITHOCTH»  CIYXKUT
OCHOBOH 1J11 (pOPMHMPOBAHMS TPEACTABICHUN O PACHpPENEICHUN BEPOSTHOCTEH
MEKy 3HAaUCHUSIMU CITy4alHbIX BeTWYUH. BaxkHy0 4acTh B 3TOM cojiepKaTeIbHON
JIMHUM 3aHUMAET U3yUYeHHE FreOMETPUUECKOro 1 OMHOMHUAIBHOTO paclpeielIeHUI 1



3HAKOMCTBO C WX HEINPEPBIBHBIMUA AaHAJIOTaMU — IIOKA3aTEIBHBIM U HOPMaJbHBIM
pacIpeneneHusIMH.

TeMmbl, CBsI3aHHBIE C HENPEPBIBHBIMU  CIyYallHBIMA BEJIMYMHAMU U
paclpeeNieHUsIMU, aKIEHTUPYIOT BHUMaHHE OOYyualolMXCsl Ha ONUCAHUU U
U3YYEHHU CITy4YalHBbIX SIBJICHUN C MOMOIIBbIO HEMpepbhIBHBIX (yHKIMI. OCHOBHOE
BHUMAaHUE YJIENSAETCS NOKA3aTEIbHOMY U HOPMAJIbHOMY PACIPEICTICHUSM.

B yuebHOM Kypce IpemycMaTpuUBaeTCs O3HAKOMHUTEIBHOE H3YUYEHUE CBSI3U
MEXKIy CIy4YalHbBIMH BEIMYMHAMM M OIMCAHUE JTOM CBA3UM C IIOMOIIBIO
ko3¢ (ulMeHTa KOppEIsLMU M €ro BBIOOPOYHOIO aHaiora. OTU BIEMEHTHI
COZIepaHUs pa3BUBAIOT TEMY «JlnarpaMmbl pacCEMBaHU», U3YYEHHYIO Ha YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHHs, ¥ BO MHOIOM OIUPAIOTCS Ha CBEIACHUS U3
KYPCOB ajre0psl 1 TEOMETPHH.

Emé€ omuH nsneMeHT  coaepKaHWs, KOTOPBIM  Ipeajaraetcs  Ha
O03HAKOMMTEJIBHOM YPOBHE — IIOCJIEJOBATEIBHOCTD CIYYalHBIX HE3aBUCHUMBIX
COOBITHI, HACTyNAIOUMX B €IUHUIYY BpeMeHU. O3HAKOMIIEHHE C paclpeieeHueM
BEPOSITHOCTEN KOJMYECTBa TAaKUX COOBITUH HOCHUT PAa3BUBAIOIIMI XapakTep H
ABJISIETCSl AKTYaJIbHBIM JUISl OyynMX aOUTYpPHEHTOB, MOCTYMAIONIMX HAa Yy4eOHbBIE
CHEIMAIbHOCTHA, CBS3aHHBIE C OOIICCTBEHHBIMH HAayKaMH, TICUXOJOTHEH W
YIIPaBJICHUEM.

Ha wu3yuenune yuebHOro kypca «BeposATHOCT M CTaTUCTHKa» Ha
yriayOneHHoOM ypoBHe oTBoauTcsi 68 uacoB: B 10 kmacce — 34 yaca (1 yac B
Henento), B 11 kiacce — 34 gaca (1 yac B Hezenio).



COIEPKAHUE OBYYEHUA
10 KVIACC

['pad, cBs3ubIi rpad, nyTy B rpade: mukibl U nend. CreneHb (BaJIGHTHOCTD)
BepmHbL. ['padsl Ha mmockocTu. JlepeBps.

CrnyualiHbple KCTIEpUMEHTHI (OTIBITHI) U CIy4YailHbIe COOBITHS. DIeMEHTapHBIC
coObITUs (MCXO0AbI). BeposTHOCTH cilyyallHOTO COOBITUS. BaU30CTh 4acToThl U
BEPOSATHOCTH  coObITMH.  CiyyallHble  ONBITBI C  PaBHOBO3MOXXHBIMHU
AIIEMEHTAPHBIMUA COOBITHSIMH.

Omneparuu HaJl COOBITUAMU: TIEPECEUCHNE, 00BETUHCHNUE, TIPOTUBOTIOIOKHBIC
coonITus. JInarpammel Ditnepa. DopMyiia CIOKEHUSI BEPOSITHOCTEH.

VYcmoBHAas BEPOSITHOCTh. YMHOMKEHUE BEPOSITHOCTEM. JlepeBO CiiydalHOro
skcriepumenTa. @opmyiia noiHoW BeposTHOoCcTH. Dopmyna balieca. HezaBucumbie
COOBITHSL.

buHapHbIl Cily4ailHbIM ONBIT (MCIIBITAHKUE), yCIEX U Heynaya. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIIBITAHUHI 10 mepBoro ycnexa. IlepectaHoBku
u (axtopuan. Uucno coueranmit. Tpeyrompuuk I[lackans. dopmyrna OuHOMA
HproTona.

Cepust He3zaBUCUMBIX ucnbITanui bepuymnu. CrydaiiHblii  BbIOOp U3
KOHEYHOU COBOKYITHOCTH.

Cnyuaiinas  BenuuumHa. Pacnpenenenue  BepositHocTed.  Jlmarpamma
pacnpenenenus. Onepanyu HaJl CIydyalHbIMU BeluuuHaMmu. bunapHas ciydaiinas
BennunHa. lIpuMepsl pacnpeneneHui, B TOM 4YHCIE TEOMETPUYECKOE U
OMHOMUANIBHOE.

CoBMeCTHOE pacnpeAesiCHHE JBYX CIy4YalHbIX Beln4yuH. HeszaBucumbie
Clly4alHbIE€ BEIMYMHBL.MAaTEMaTUYECKOE OXUIAHUE CIIYYalHOM BEJIMYUHBI
(pacnpenenenusi). Ilpumepsl OpUMEHEHHST  MATEMATUYECKOTO  OXKUIAHUS
(cTtpaxoBanue, JoTepes). MaTemMaTHYeCKOe OXHAaHWEC OWHAPHOW CIIydaiHOM
BEJIMUMHBL. MaTeMaTU4eCKOE€  OXKHUIAHUE CYMMBbl  CIIyYaWHBIX  BEJIMYHH.
Marematuyeckoe OJKHUJIAHUE r€OMETPUYECKOTO u OMHOMUATILHOTO
pacnpeneneHui.

Jlucnepcust W CTaHAAPTHOE  OTKIIOHEHHWE  CIYYalHOM  BEJIMYUHBI
(pacnpenenenus). {ucniepcusi OuHapHOM ClydaliHOM BeIMYMHBI. MaTeMaTu4yeckoe
OXUJAHWE TMPOU3BEIACHUS M JUCIEPCUS CYMMbl HE3aBHUCHMBIX CIyYalHBIX
BenuyuH.  Jlucmepcuss W CTaHJApPTHOE  OTKJIOHEHHE  OMHOMUAIBLHOTO
pactpeneneHus. Jlucnepcuss W CTaHAAPTHOE OTKIOHEHHWE TI'€OMETPUYECKOTO
pacrpeneneHus.

11 KITIACC



HepaBenctBo UeoOniméBa. Teopema YeOwiméBa. Teopema bepHymnu. 3akoH
OonmpmmMx  4yucel. BpiOOpouHbli  MeTOd — HcchenoBaHuil.  BriOopouHble
XxapakTepucTUku. OLUEHMBAaHUE BEPOSITHOCTU COOBITUS 1O BHIOOPOYHBIM JTAHHBIM.
IIpoBepka IpOCTEUIIMX TUIIOTE3 C IIOMOILBIO U3YYEHHBIX PACIPEIETICHUN.

HenpepsiBHble ciydaiinple BeauuuHbl. IIpumepbl. DyHKIMA IUIOTHOCTH
BEPOSATHOCTH pacnpeneneHus. PaBHOMEpHOE pacmlpeleneHue W €ro CBOMCTBA.
3agauu, IPpUBOIAIIME K NMTOKA3ATEIbHOMY PACIPEACIEHUI0. 3a1a4u, IPUBOISIINE K
HOPMaJIbHOMY pacIpeneneHuro. OyHKIHA IUIOTHOCTH BEPOSATHOCTU
MOKAa3aTeIbHOIO pacnpeesieHus, (PyHKIUs NIIOTHOCTH BEPOATHOCTH HOPMAJIbHOTO
pactpeneneHust. PyHKIMS IVDIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACIPEAEIICHHUS.

ITocnemoBaTeIbHOCT,  OJWHOYHBIX  HE3aBUCHUMBIX  COOBITHMH. 3ajauwu,
npuBoOAsIMe K pacupenenenuto [lyaccona.

Komapuanust aByx ciuydaiiHplx BequuuH. Koadduiment nuHeHON
koppensiui.  CoBMECTHbIE  HAOMIOJEHUS  JABYX  BEIMYMH. BbIOOpOUYHBIN
ko3¢ dunmeHT Koppensauuu. Paznuuue Mexay JAMHEMHON CBS3bI0O M MPUYMHHO -
CJIEICTBEHHOM CBS3b10. JIMHENHas perpeccusi, MeTO ] HAUMEHBIINX KBaJApaTOB.



IINIAHUPYEMBIE PE3YJIBTATBbI OCBOEHUS YYEBHOI'O KYPCA
«BEPOAATHOCTh U CTATUCTUKA» (YIJYBJIEHHLIA YPOBEHD)
HA YPOBHE CPEJHETI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpaxaaHCKOTrO BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00y4YarOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  4Wji€HAa  pPOCCHMCKOro  oOmiecTBa,  MNpPEICTaBICHHE O
MaTEeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBJICHHM,
MpoIeayp TpaKIAHCKOTO 00mecTBa (BBIOOPHI, OMPOCHI W APYyToe), YMEHHE
B3aUMOJICMCTBOBaTh C COIMAIbHBIMH HWHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKUMSMU U HA3HAYEHUEM;

2) IaTPUOTHYECKOTO BOCIIMTAHMS

c(hOpMUPOBAHHOCTh POCCUUCKON TPaX,JAHCKON HJICHTUYHOCTU, YBOKECHUS K
MPOIJIOMY M HACTOSIIEMY POCCHMCKON MAaTeMaTHUKH, UEHHOCTHOE OTHOILIEHHUE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM LIKOJIbI,
WCIONIb30BaHME JTUX JOCTH)KCHHWH B JAPYyTrUX HayKax, TEXHOJOTHIX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HaHHE JYXOBHBIX LIEHHOCTEM POCCHUCKOro Hapozaa, cpopMHUpPOBAHHOCTb
HPaBCTBEHHOI'0 CO3HAHMSI, STUYECKOIO MOBEAEHUSA, CBSI3aHHOTO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTYOKEHWHA HAyKM W JEITEIIBHOCTBIO YYEHOIO, OCO3HAHHE
JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYHUBOrO OYIyILEro;

4) 3¢cTEeTHYeCKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAsl ACTETHKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PEUICHUH, pacCyXJACHUN, BOCIPUUMUYUBOCTh
K MaTEMaTHYECKUM acCleKTaM Pa3InYHbIX BUJIOB UCKYCCTBA;

5) pu3uecKkoro BOCIUTAHUA:

C(hOpMUPOBAHHOCTh yYMEHUS TMPUMEHATh MAaTeMAaTHYECKWE 3HaHUS B
MHTEpEecax 37J0pOBOro u 6€30macHoro o0pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/IOpPOBBIO (3I0pOBO€ MUTaHUE, COATaHCUPOBAHHBIA PEKUM 3aHATUU U
OTJIbIXa, peryispHas ¢puznueckas akTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIBHOMN 1ESATEIBHOCTHIO;

6) TPy10BOT0 BOCIUTAHUSA:

FOTOBHOCTh K TpPYAY, OCO3HAaHHME LIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pasnuyHbiM  cepaM  MPOPECCHOHATIBHOW  JCSATEIBHOCTH, CBA3AHHBIM  C
MaTeMaTHUKOM u €€ NPUIIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynmymieid mpodecCuu | pPeaTn30BBIBATH COOCTBEHHBIC JKW3HCHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYeCKOMYy  OOpa3oBaHUIO U



caMOOOpa30BaHUIO Ha MPOTSIKEHUU BCEH HKU3HU, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PELICHUU NTPAKTUYECKUX 3a/1a4 MAaTEMAaTUYECKON HANIPABJICHHOCTH;

7) 3KOJIOTM4eCKOr0 BOCIIMTAHMSA

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKON  KyJbTyphbl, IOHHMAHHUE BIIHSHUS
COLMAJIBHO-D)KOHOMUYECKUX ITPOLECCOB Ha COCTOSHUE NPUPOJHOU U COLMAIBHON
Cpelibl, 0OCO3HAHHE INI00ATBHOI0 XapaKkTepa SKOJIOTNYECKUX MPOoOIeM, OpUEHTAIHS
Ha IPUMEHEHHE MaTEeMaTHMYECKMX 3HaHWW [/ pelleHdsl 3agad B olmactu
OKPY’KarOIlleW Cpeapl, IUIAHUPOBAHUE IIOCTYNKOB M OLEHKH HX BO3MOKHBIX
IIOCJICACTBUN 111 OKPY KAIOLIEN CPEIbl;

8) HeHHOCTH HAYYHOI'0 IO3HAHMSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOMIECTBEHHOM  MPAaKTHKW, MOHUMAHHE
MaTEMaTUUECKOM HAyKM Kak c@epbl 4YEJOBEUECKOH MAESITEIbHOCTH, ITAlOB €&
pa3BUTHS W 3HAYUMOCTH JUISI Pa3BUTHS LMBWIN3ALMH, OBJAJCHUE S3BIKOM
MaTeMaTUKd ¥ MaTeMaTHYECKOW KyJIbTYpOW KaK CpEICTBOM IIO3HAHHS MUpa,
TOTOBHOCTb OCYLIECTBIISATh IIPOCKTHYIO U MCCIEIOBATEIbCKYI ACSATEIBHOCTD
VHIABUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

ITo3naBaTebHBIE YHHBePcaJIbHbIE YUeOHbIE JeiiCTBUS

Bba3oBble jornyeckue aeicTBus:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEeMaTUYECKUX
OOBEKTOB, TMOHSATUIH, OTHOLIEHMH MEXIy TMOHATUSIMHU, (HOPMYIHPOBATH
onpezeNeHusl MOHATUM, YCTAHABIMBATh CYILIECTBEHHBIN MPU3HAK KJIacCU(UKALINY,
OCHOBaHU4 1J11 0000ILEHNS U CPAaBHEHUS, KPUTEPUH ITPOBOJMMOTO aHAIMN3a;

BOCIPUHMMATh,  (OpMYyJIHpOBaTH U  NPeoOpa3OBbIBATH  CYXKIACHHUS:
YTBEPAUTENBHBIE U OTPULIATENIbHBIC, €TMHUYHBIC, YACTHBIC W OOIIME, YCIOBHBIC,

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONECHUSX W YTBEPKACHUAX, MpEMylaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JenaTh BBIBOABI C HCIOJb30BAHMEM 3aKOHOB JIOTMKU, JEAYKTUBHBIX M
WHYKTHUBHBIX YMO3AKIIOYCHUM, YMO3AKIIFOUEHUH 110 aHAJIOTHUH;

MPOBOUTH CAMOCTOSITENIFHO J0KA3aTehCTBA MATEMATHUECKHUX YTBEPKICHHIA
(IpsiMbIE ¥ OT MPOTUBHOIO), BEICTPAUBATh APTyYMEHTALINIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIECHUS U BHIBOIBL;

BBIOMpaTh CHOCOO pemieHus ydeOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  pEILEHUS, BHIOMpATh HauOoJiee MOAXOASIIMHA ¢ Yy4ETOM
CaMOCTOSITENTEHO BBIJICICHHBIX KPUTEPHUEB).

Ba3zoBble ucciegoBatesibckme AelicTBUS:



MCIIONIb30BaTh BOIPOCHI KaK MCCIEAOBATEIBCKANA WHCTPYMEHT TO3HAHMS,
dbopMyIupoBaTh  BOINPOCHI,  (PUKCUPYIOIME  MNPOTUBOpEUHE,  MpoOIIeMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (pOpMUpOBaTh TUIIOTE3Y, aApryMEHTHUPOBATH
CBOIO MO3UIIMIO, MHEHUE;

MPOBOJUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, HUCCIEIOBaHHE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYECKOr0 0OBEKTa, SIBICHMUS, POIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMHU, SIBIICHUSIMH, POIIECCAMHU;

CaMOCTOATENIBbHO (POPMYIMPOBaTH 0OOOIIEHUS W BBIBOJABI MO pe3yjbTaTaM
NpPOBEIEHHOTO  HAOJIOJAEHMS, MCCIEAOBAaHUSA, OLEHUBAThb  JIOCTOBEPHOCTH
MOJIyYCHHBIX PE3yJIbTaTOB, BHIBOJOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMpoOIlecca, a TakXKE BBIIBUTATH
MPETOJIOKEHUS O €T0 PA3BUTHU B HOBBIX YCIIOBHUSX.

PaboTa ¢ nunpopmaumeii:

BBIABIISATH JeUinThl MHGOpMAIINK, JAaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOIIPOC U JIs pEIlICHUs 3a/1a4uu;

BBHIOMPAaTh MHPOPMAIIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTM3HPOBATH,
CHUCTEMaTHU3UPOBATh M HMHTEPIPETUPOBATh WH(OPMAITUIO pA3TUYHBIX BHUJIOB H
(dhopM mpeICTaBICHUS;

CTPYKTYpUpPOBaTh MH(MOpPMAIINIO, TPEACTABIATh €€ B pa3iuYHbIX (opmax,
WJUTIOCTPUPOBATH rpauuecKy;

OLICHHUBATH HaAEKHOCTD uHbopMauu o CaMOCTOSITENIbHO
c(hOpMyIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

OOmenue:

BOCIIPUHUMATH B ()OPMYITUPOBATH CYXKJCHHUS B COOTBETCTBUH C YCIOBUSMU H
IeIsIMA  OOIIEHHUs, SICHO, TOYHO, TPAaMOTHO BBIPa)XaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX U MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJy pEIICHUS 3ajauH,
KOMMEHTHPOBATD MOJIYYECHHBIA Pe3yiIbTarT;

B X0zi¢ OOCYXICHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOUW TEMBHI,
mpoOeMbl, pelraeMol 3agavd, BBICKA3bIBaTh WJICH, HAICIICHHBIE Ha IIOHWCK
pEIICHNS, COIMOCTaBISATh CBOM CYXKJICHHUS C CYXICHHUSIMH JPYTUX YYaCTHHUKOB
Jajora, oOHapy>XUBaTh paszindvde U CXOJICTBO MO3HWIIUMA, B KOPPEKTHOH (opme
dbopMyIHUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEACTABIATh PE3YNIbTAThl PEIICHUS 3a/a9d, SKCIIEPUMEHTA, HCCICI0BAHNUS,
MPOCKTa, CAMOCTOSTENIPHO BBHIOMpaTh (opMaT BBICTYIUICHHS € Y4ETOM 3aaad
MIPE3CHTAINNA U OCOOCHHOCTEH ayIUTOPUH.

PeryasitTuBHble yHUBepCaJIbHbIE Y4eOHbIe 1eHCTBUS
Camoopranusanms:



COCTaBJIATh IJIAH, aJTOPUTM PEIIECHUS 33/1a4H, BBIOMPATh CIOCO0 pELIEHUS C
Y4E€TOM HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELLIEHUM ¢ y4ETOM HOBOW MH(OPMALIHH.

CaMOKOHTPOJIb, JMOLMOHAIBHBII HHTEJLJIEKT:

BJIAJCTh HAaBBIKAMHM  [IO3HABaTEJIbHOM  peQUIeKCUM Kak  OCO3HAHUS
COBEpIIACMbIX JCUCTBUN U MBICIUTEIbHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJCTH
CIocO0aMH CaMOIIPOBEPKH, CAMOKOHTPOJS IIpolecca M pPe3ybTaTa pPELIEHUs
MaTeMaTHUECKOM 3a/1auu;

NpPEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPHU PELICHUU 3aJauH,
BHOCUTbH KOPPEKTHUBBI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HalJCHHBIX OMHUOOK, BRISIBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBUE PE3yJIbTaTa e U YCIOBUSIM, OOBSCHATH TPUUUHBI
JOCTUKEHHS WIN HEJOCTWKEHUS PE3YNIbTATOB AESATENBHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY .

CoBMmecTHas1 1€ATEJILHOCTD:

MOHUMATh U HUCMOJb30BaTh NMPEUMYILECTBA KOMAaHIHOW U MHIWBUIYaTbHOM
paboThl TpW pelieHuH YYeOHBIX 3a7ad, MNPUHUMATh I1E€JIb COBMECTHOU
AESTENbHOCTH, TUIAHUPOBATh OPTaHU3AIlMI0 COBMECTHON paboOThI, pacmupenesTh
BUJBI paloT, JOroBapuBaThCs, OOCYXKIaThb NPOLECC W pe3yabTaT padoThl,
0000111aTh MHEHUS HECKOJIBKUX JIFOIEH;

y4acTBOBaTh B IPYMIOBBIX (hopMax paboTel (00CykIeHUsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» UM HWHBIE), BBIIOJHATH CBOIO YacThb pabOThl U
KOOpJIMHUPOBAaTh CBOM JIEHCTBUS C JAPYTMMH WIEHAMH KOMaH/bI, OLICHUBATH
KaueCTBO CBOEr0 BKJIAJA B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITMPOBAHHBIM
YYaCTHUKaMH B3aUMOJICHCTBHS.

HPEIMETHBIE PE3YJIbTATHBI

K xoniry 10 kjacca oOydarommiAcs HAy YU TCS:

CBOOOJIHO OTIEPUPOBATH MOHATUSMU: Tpad, TIOCKUM Tpad, CBA3HBIA rpad,
nyTh B Tpade, 1enb, LUK, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIYyYaHHOTO
AKCIIEPUMEHTA;

CBOOOZHO OIEPUPOBATH TOHATUSMHU: CIyYalHBIM HKCIEPUMEHT (OIIBIT),
CIy4JaifHOE€ COOBITHE, DJIEMEHTAPHOE CITy9YaiiHOE COOBITHE (DIEMEHTAPHBINH HCXOT)
CIy4yalHOTO  ONbITa, HAaXOJAUTh BEPOATHOCTH COOBITUA B  OMNBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaxoJIUTh U (POPMYJIIUPOBATH COOBITHS: MEepeceueHrue, 0ObEIMHEHNE JaHHBIX
COOBITH, COOBITHE, MPOTHUBOIOJIOKHOE JTAHHOMY, HCIONB30BaTh JAHArPaMMBbI
DOiinepa, KOOPAMHATHYIO MPSIMYIO JUIsl PEIIEHUs 3a/a4, MOJIb30BaThes (HOPMYIIOif
CJIO’KEHMSI BEPOATHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TpeX CIIy4alHBIX COOBITHI;



ONIEpUPOBATh  TMOHATUAMH:  YCIOBHAas  BEPOSITHOCTb,  YMHOXXCHHUE
BEPOSITHOCTEHN, HE3aBUCUMBIE COOBITHS, [EPEBO CIyYalHOIO SKCIEPHUMEHTA,
HaXOJUTh BEPOSATHOCTH COOBITMH C IOMOILBIO IpaBWia yMHOXEHHS, JAEpeBa
CIIy4ailHOrO OMbITa, HCIOIb30BaTh (HOPMYSy TOJHOW BEpPOSTHOCTH, (HOPMYIY
baifeca npu perieHun 3aaay, onpeAeisTh HE3aBUCUMOCTh COOBITHI IO dopMmyie U
10 OpraHU3alyy CIIy4YalHOr O SKCIIEPUMEHTA;

IPUMEHATh HM3yYEHHblIE KOMOMHATOpPHBIE (QOPMYJIbl I NEPEUUCIICHUS
AJIIEMEHTOB MHOXECTB, JJIEMEHTApHBIX COOBITUH CIy4alHOTO OIBITA, PEIICHUs
3a/1a4 110 TEOPUH BEPOATHOCTEM;

CBOOOZHO  OMEpUpPOBATh TMOHATUSAMU: OWHAPHBIA  CIOyYaWHBIA  OMBIT
(ucnpiTaHKe), ycnex W HeyJaya, HE3aBUCUMbBIE HCIIBITAHUS, CEpUsl HUCIIBITAHUMU,
HaXOJUTh BEPOSTHOCTH COOBITHHA: B CEPUH HCIBITAHWA O TEPBOTO ycCrexa, B
cepur UCHbITaHUN BepHynnu, B OombITe, CBSI3aHHOM CO CIY4YailHBIM BBIOOpOM M3
KOHEUYHOU COBOKYITHOCTH;

CBOOOZHO ONEpPUPOBATh MOHATHSIMM: CIydyaliHas BEJIMYMHA, pacHpelieICHUE
BEPOSITHOCTEH, AMarpaMMa paclpejaeieHusi, OuHapHas ciy4yailHash BEJIUYMHA,
reOMETPUYECKOE, OMHOMHUAIIBHOE PACIIPE/ICIICHHE;

ONIEpUPOBATh MOHSTHSMHU: COBMECTHOE paCHpEAClICHUE ABYX CIy4alHbIX
BEJIMYMH, MCIIOJIb30BATh TA0JIMIy COBMECTHOIO PACHpEAEIICHUs JIBYX CIyYalHBIX
BEJIMYMH [UJI BBIICICHUS PACIPENCIICHUS] KaXKJ0M BEIWYMHBI, ONPENEICHUS
HE3aBHUCUMOCTH  CIy4YallHbIX  BEJIMYMH;CBOOOJHO  ONEPUPOBATH  MOHATHEM
MaTeMaTHYECKOrO OKUJIAHUS CITyYailHOW BEIMYMHBI (pacnpeneneHus), IPUMEHATh
CBOMCTBA MAaTE€MAaTHYECKOIO OXHUAAHUSA NPU PELIICHUM 3a1a4, BBIYUCIATH
MaTeMaTHYECKOE 0’KMJaHUE OMHOMHUAIBHOTIO U TEOMETPUUECKOTO paclpeIesICHUN;
CBOOOJHO OIEPUPOBATH TMOHATUSAMU: JUCHEPCHUS, CTAHJAPTHOE OTKJIOHEHUE
CIIy4YalHOW BEJVYMHBI, IIPUMEHATH CBOMCTBA JUCIEPCUU CIIyYaWHOW BEJIMYMHBI
(pacnpenenenus) nMpyu peUICHUH 3a4a4, BBIYUCIATH JUCIEPCUI0 U CTaHAAPTHOE
OTKJIOHEHHE TEOMETPHUYECKOT0 M1 OMHOMHUAIIBEHOTO PacIpe/IeICHHN.

K koHiy 11 kiacca oOy4aromuiics HayYuTCs:

BBIYHCIISATh BBIOOPOUYHBIE XaPAaKTEPUCTUKH 10 JAHHOM BBIOOPKE M OLICHUBATh
XapaKTepUCTUKU TEHEPAJbHOM COBOKYNHOCTM JIAHHBIX IO  BBIOOPOYHBIM
xapakTepuctukam. OUeHUBaTh BEPOSITHOCTU COOBITHI U MPOBEPSTH MPOCTEUIINE
CTAaTUCTUYECKUE TUMOTE3BI, MTOJIB3YSACh U3YUYEHHBIMH PACIPEACICHUSIMH;

NPUBOAUTH  MPUMEPHl  3aJay, MNPUBOJAIIMX K  IOKa3aTEIbHOMY
pacIpeneneHno, 3a4ad, NPHUBOMAIIMX K HOPMAJBbHOMY  pacHpeAcsICHUIO.
OnepupoBaTh MOHATHAMH: (PYHKIMS IUIOTHOCTH BEPOATHOCTH MOKAa3aTEIbHOTO
pacnpezenenus, PyHKIUs ITIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pacIipeieieH s,
GyHKIMS TUJIOTHOCTA M CBOWCTBA HOPMAJIBHOTO PACIIPENEICHUS;0NPEACTATh
KO3 PHUITMEHT IMHEHHON KOPPEIISIIUN, BEIOOPOUHBIN KOA(D(DUIIMEHT KOPPETISAIIIH.



TEMATHUYECKOE IINTAHUPOBAHMUE
10 KJIACC

Koan4yecTBo yacon DJIeKTPOHHbIE
HaumeHnoBaHue pa3aenoB 4 TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NPOrpaMMbl Bcero o0pa3oBaTebHbIC
padoThI padoThI pecypen:
1 DneMeHTsl Teopuu rpados 3
5 CrnyyaiifHbI€ OTIBITHI, CITydaifHbIE COOBITHS U 3
BEPOSITHOCTH COOBITUI
Onepanyiy HaJ MHOKECTBAMH U
3 coObITHsIMH. CIIOKEHNE U YMHOXKEHUE
BEPOSTHOCTEN. Y CIIOBHASI BEPOSTHOCTb. >
HesaBucumsble coObITUS
4 DneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocnenoBaTenbHbIX UCIBITAHUM.
) Wcnbrranus beprymm. Ciay4daiiHbiid BBIOOD 3)
13 KOHEYHOU COBOKYITHOCTH
6 Ciy4alinble BETMUMHBI U paclpeieNeHus 14 1
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 2 0




11 KNTIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne n/m Kontpoasbnbie | Ilpakrnuyeckue
NMporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTbI
pecypcbl
3aKoH OOJIBLINX YHCET 5
DJIEMEHTBI MaTeMaTHUE€CKOW CTATUCTUKHU 6
HenpeproiBHbIE CclTy4ailHbI€ BETMYHUHbI
3 (pactipenenenus), MokKa3aTeIbHOE U 4
HOPMaJIbHOE pacIpeieneHUs
Pacnipenenenne Ilyaccona
CBs13b MEXITy CITy4allHBIMU BEJIMUUHAMHU
O06o001IeHue U cucTeMaTH3aIus 3HaHUI 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 0







IHHOYPOYHOE II'TAHUPOBAHUE

10 KITACC
KoJsnvecTBo 4acoB DJIeKTPOHHbIE
Nem/m | Tema ypoka Kontpoabnbie | IpakTuyeckue Aara tupposLie
Bcero H3ydeHusi | oOpa3oBaTeJbHbIC
padoThI padoTsbl pecypebl
1 I'pad, cBs3HBINA Tpad, IpeIcTaBIeHIE 1
3aJ1a4uu ¢ IOMOIIbIO Ipada
9 Crenenb (BaJIEGHTHOCTh) BeplIuHEL. [1yTh 1
B rpade. Llenu u nuKsi
3 I'padrr Ha mitockocTH. lepeBo 1
CIIy4ailHOT O KCIIEPUMEHTA
Ciy4aliHble S9KCIIEpUMEHTHI (OTIBITHI ) U
4 clly4aiiHble COOBITHS. DIeMEHTapHbIE 1
COOBITHS (MCXO/IBI)
BeposiTHOCTB ci1y4aifHOr0o COOBITHSL.
5 BeposiTHOCTH COOBITHIA B OTIBITaX C 1
PABHOBO3MOXKHBIMH JIEMEHTAPHBIMU
COOBITUAMHU
6 BeposiTHOCTP ciryqaliHOTO COOBITHSI. 1
[lepeceuenue, 00bEIMHEHIE MHOXKECTB
7 U COOBITUH, TPOTUBOIOJIOKHBIE 1
coObITHsI. POpMyIIa CIIOKEHUS
BEpPOSITHOCTEU
8 VYcnoBHasg BEpOSATHOCTh. Y MHOKEHHE 1
BEPOSITHOCTEH.
9 ®dopmya yCI0BHOM BEPOATHOCTH 1




10

dopmyia NOJHOW BEPOATHOCTH

®opmyna baiieca. HezaBucumbie

11
COOBITHS

12 KombOuHaTopHO€e paBuiIo YMHOXKEHHUS.
[TepecranoBkM U (pakTOpUa

13 Yucino coueranuit. TpeyroabHUK
ITackans

14 ®opmyna bunoma HeroToHa
Kontponbnas padora Nel: "I'padsr,

15 BEPOSITHOCTH, MHOKECTBA,
KoMOUHaTOpuKa"
bunapHbIi Cily4aiiHbIA OIIBIT
(ucmibTaHUE), YCIIEX U HEy1aya.

16 He3zaBucumsie ucneitanus. Cepust
HE3aBHCUMBIX UCIIBITAHUH 1O TEPBOTO
ycrexa

17 Cepust HE3aBHCHMBIX UCTIBITAHUH 10
MIEPBOro ycrexa

18 Cepust HE3aBUCHMBIX UCTIBITAHUH
bepnyinun

19 Crnyyaiinblii BEIOOp M3 KOHEYHOM
COBOKYITHOCTHU

20 [TpakTuyeckas pabota ¢
MCIIOJIb30BAaHUEM DJIEKTPOHHBIX TAOIHI]
Crnydaiinas BenuuuHa. Pactipenenenue

21 BeposiTHOCTeN. J{narpamma
pacripeeneHus

22 Onepanuu Haj ciy4aiHbIMU




BenuurHaMmu. [IpumMepsl pacnpeeneHuii.
bunapHas cinyvaliHas BeJIMYHHA

23

I'eoMeTpuueckoe pacrpeeseHue.
bunomuaneHOE pacnpeneneHue

24

MaremMaTH4eCKOe 0KUAHUE CITyYalHOU
Beu4rHBL. COBMECTHOE pacIipe/iesieHre
JIByX CITy4alHBIX BEJIHMYUH

25

He3aBucumsle cirydaiiHble BEIIMYUHBI.
CBolicTBa MATEMAaTUYECKOTO OXKHUTAHHUS.
Maremarudeckoe oxugaHre OMHapHOM
CITy4ailHOW BEIMYHHBI

26

MareMaTndaeckoe OKHIaHue
TeOMETPUUYECKOTO U OMHOMHUAITHHOTO
pacripeieeHui

27

Jucnepcust 1 CTaHAapTHOE OTKJIIOHEHWE

28

Jucnepcust OuHapHOU cilydaiiHON
BenMuuHbL. CBOWCTBA AUCIIEPCUH

29

MaremMaTHuecKkoe OKUIaHue
MPOU3BEACHUS U TUCIEPCUS CYMMBI
HE3aBUCUMBIX CIIy4alHbIX BEIUYMH

30

Jucnepcusi GMHOMUAIBHOTO
pacnpenenenus. [Ipakrudeckas pabora c
UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX TAOJIHI

31

Jucnepcust U ctaHIapTHOE OTKJIOHEHUE
reOMETPUYECKOT0 pacpeIeICHuUs.
[TpakTuueckas pabota ¢
UCII0JIb30BAaHHEM DJIEKTPOHHBIX TAOJIHIL

32

KontponbHas padora Ne2: "HcnpiTanus




bepnymnu. Ciydaiinbie BETUYUHBI U
pacnpeneneHus"

IIpomexyTOoUuHas arrecTanus.

33 KonTponbHas padoTa .
34 000011IeHNE U cUCTEMAaTU3alus 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10O 34

[NPOTPAMME




11 KNTIACC

Ne
/o

Tema ypoka

KonuyecTBO 4acoB

Bcero

KonrtpoJbHbie
padoThI

IIpakTnyeckune
pabdoTbI

Jara
H3Y4YeHHs

DJIEKTPOHHBIE
nupposbie
o0pa3oBaTejbHbIE

pecypchl

HepasencrBo YeOnrmera. Teopema
YeoOnimea. Teopema beprynu. 3akoH
OOJBIINX YHCEN

HepasencrBo YeOrbrmera. Teopema
YeoOnimea. Teopema beprynu. 3akoH
OOJBIINX YKCeN

HepasencrBo YeOrbrmera. Teopema
Yeoboiuesa. Teopema beprymnu. 3akon
OOJBIINX YKCeN

Br100poYHBIi METO UCCICIOBAHHMA

[TpakTudeckas paboTa ¢ UCIOIH30BAHUEM
DIIEKTPOHHBIX TaOJIHIT

['enepanbHast COBOKYITHOCTh U ClydaiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakTepucTukamu. OueHka CpeHero u
JIUCIIEPCUU T'€HEPAIbHOW COBOKYITHOCTH C
MIOMOIIIBIO BEIOOPOUHBIX XapaKTEPUCTUK

I'eHepanbHas COBOKYIIHOCTb U Clly4aiHast
BbIOOpKA. 3HAKOMCTBO C BBIOOPOYHBIMHU
xapaktepucTukamu. OLEeHKa CpeTHEro u
JCIIEPCUU T€HEPATIbHOW COBOKYITHOCTH C
MIOMOIIIBIO BEIOOPOYHBIX XapaKTEPUCTUK




OrneHrBaHuEe BEPOSTHOCTEN COOBITHI 1O
BBEIOOpKE

Craructuueckas runoresa. [IpoBepka
MPOCTENIINX TUIIOTE3 C TOMOLIBIO CBOMCTB
W3YYEHHBIX PacIpeaeIeHUuI

10

Craructuueckas runoresa. [IpoBepka
MPOCTENIINX TUIIOTE3 C TOMOLIBIO CBOMCTB
W3YUYEHHBIX pacIpeaeeHuil

11

[TpakTuyeckas paboTa ¢ CHOIH30BAHUEM
AIIEKTPOHHBIX TaOIHI]

12

IIpumepsl HENPEPBIBHBIX CIIy4aHbIX
BenM4HMH. OyHKIMSA TUIOTHOCTH
BEPOSITHOCTH

13

PaBHomepHoe pacnpenenenue. [Ipumepsl
3a7a4, IPpUBOAAIIMX K IMTOKA3aTCJIbHOMY U K
HOpPMAJIbHOMY pacripeesieHUusIM

14

‘DYHKIII/IS{ IIJIOTHOCTH BEPOATHOCTU
IMOKAa3aTCJIbHOI'0 pacCpeaciCHnA

15

@OYHKIMS IOTHOCTH BEPOATHOCTH
HOPMaJIBHOTO pacrpeieneHus

16

ITocnenoBaTenbHOCTh OJUHOYHBIX
HE3aBHCUMBIX coObITHH. [Iprmep 3amaun,
MIPUBOJISIIIEH K pacnipenenenuto [lyaccona

17

[TpakTudeckas paboTa ¢ UCIOIH30BAHUEM
AIIEKTPOHHBIX TAOJIHIT

18

KoBapuanus nByx ciy4ailHbIX BEJIUYHUH.
Koadduruent koppensiuu

19

CoBMecTHBIE Ha6J'IIO,Z[eHI/I${ JABYX BCIMYHH




20

Br160pouHbIii KOAQPHUIUEHT KOPPETSIUH

Paznuune Mex1y TUHENHOU CBA3BIO U

21 IIPUYMHHO-CJIEICTBEHHOU CBS3bIO

22 Jluneiinas perpeccus

93 [TpakTuyeckas paboTa ¢ UCHOIb30BAHUEM
AIIEKTPOHHBIX TaOJIHIL
IIpencraBiieHHE JaHHBIX € IOMOLIBIO

24 TaOIUI] ¥ TUarpamM, onucaTenbHas
CTaTUCTUKA

o5 OneITEI ¢ PABHOBO3MOXHBIMU
3JIEMEHTaPHBIMU COOBITUSIMU

26 Brruncienue BeposiTHOCTEH COOBITHI C
npUMeHeHrneM Gopmy
Brruncienue BeposiTHOCTEH COOBITHI C

97 IpUMEHEHUEM IpaUIeCKIX METOJIOB:
KOOpJMHATHAas npsamMas, IepeBo,
nuarpaMmma Disepa

28 Ciy4alinble BETMUMHBI U paclpeieneHus

29 Maremarngeckoe 0KMIaHuEe CIIy4aliHON
BEJIMUMHBI

30 Maremaru4eckoe 0KMIaHUuE CIIy4YaliHOU
BEJIMUMHBI

31 KonrponsHas pabota: "BeposTHOCTb U
cTarucruka
Brruncnenre BeposTHOCTEH COOBITHIA C

32 npuMeHeHueM (Gpopmyit u rpaduyeckux
METO/I0B

33 Brruncienue BeposiTHOCTEH COOBITHI C




npuMeHeHueM (Gpopmyit u rpadudeckux
METO/I0B

Ciy4aliHble BEITMUUHBI U PACIIPEIETICHHUS.

34 MaremaTn4eckoe 0KHIaHuE CIIy4aliHON 1
BEJIMYMHBI
OBIIEE KOJIMYECTBO YACOB ITO 34

[NPOT'PAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOUN ITPOI'PAMMOBI

10 KUIACC
Kon o
IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThl 0CBOEHHS 0CHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHON NPOrPaMMBbl Cpe/iHero o01ero od0pa3oBaHus
pe3yJibTara
6 Teopwust BEpOSITHOCTEH M CTATUCTHKA
6.1 Yurath U CTPOUTH TAOIHUIIBI U AUArpaMMbl
6.2 OnepupoBaTh  MOHATUSIMHU:  CpeaHee  apudMeTHyecKkoe, MeAMaHa,
' HauOosbllIee, HAMMEHbBIIIEE 3HAU€HUE, pa3MaxX MacCHBa YMCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSMU: CIYYaWHBIN SKCIEPUMEHT (OMBIT) U ClAy4daliHOE
COOBITHE, 3JIEMEHTapHOE COOBITHE (RIIEMEHTAPHBIN HCXOMa) CIy4alHOTO
6.3 OMbITa; HAXOJWUThb BEPOSITHOCTH B ONBITaX C PaBHOBO3MOXKHBIMU
CITyYaifHBIMH COOBITHSMU, HAXOAUTH U CPAaBHUBATHh BEPOATHOCTH COOBITHIA B
W3YYEHHBIX CITy4alHbIX SKCIIEPUMEHTAX
Haxomute u ¢GopMynupoBaTh COOBITHS: TEpeceYeHHe W OObEAMHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, NPOTHBOIIOJIOXHOE JAHHOMY COOBITHIO;
' MOJI30BaThCS TMarpaMmamMu Disepa u GopMyIsIoi CII0KEHHsI BEPOSITHOCTEH
MIpH pElIeHUH 3a71a4
OnepupoBaTh NOHIATUAMU: YCIIOBHAsI BEPOSITHOCTb, HE3aBUCHUMBbIE COOBITHS;
6.5 HaXOAWTh BEPOSTHOCTH C TMOMOIIBIO TMpaBWJIa YMHOXEHUS, C MOMOIUIBIO
JiepeBa CIly4aifHOTO OIbITa
6.6 [IpuMeHATh KOMOMHATOPHOE MTPABUIIO YMHOXKEHUS TIPH PEIICHUH 3a/1a4
OnepupoBaTh MOHATHSMHU: UCHBITAaHHE, HE3aBUCHUMBIE MCIIBITAHUS, CEPUS
6.7 UCIBITaHUH, yCclexX W HeyAauda; HaXOJUTh BEPOSATHOCTH COOBITUN B cepuu
' HE3aBUCHUMBIX HCOBITAaHUI J0 MEepBOro ycrnexa, HaxXxOAUTb BEPOSITHOCTH
cOOBITHI B cepur UcTibITaHui bepHymm
6.8 OnepupoBaTh  MOHATUSMU:  ClyyailHas  BeJMYMHA, paclpeiesicHue
' BEPOSATHOCTEH, AUarpaMma pacrpeeneHus
11 KVIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOM NPOrPaMMBbl CpeiHero o01ero o0pa3oBaHus
pe3yJibTara
) Teopust BEpoSITHOCTEN U CTaTUCTHKA
51 CpaBHuBaThb BEPOSTHOCTHU 3HAYCHUIN CIIy4aiiHOU BEJMYUHBIIO
' pacrpeieNIeHUIo WK ¢ TOMOIIbIO AHarpaMM
5.2 OnepupoBaTh NOHATHEM MaTeMaTU4YECKOI'O0  OXKUAAHUSA, INPUBOIUTH




IIPUMEPBI TOT'0, KaK MPUMEHSAETCS MAaTEeMaTHYECKOE OXKHUIAHUE CIydalHOU
BEIMYMHBI, HAaXOJUThb MAaTeMAaTHYECKOE OXKUIAHWE 110  JTaHHOMY

pacIpeelIeHHIO
5.3 Wwmetsb npeacTaBieHne 0 3aKoHe OOJIBIINUX YUCET
5.4 Wwmers npezcTaBieHrne 0 HOpMaJIbHOM pacipeaeeHun




IHPOBEPAEMBIE JIEMEHTbBI COAEPKAHUSA

10 KVIACC

IIpoBepsiemMblii 3JIeMEHT COepPKAHUS

Kon
6 Teopust BEpOSTHOCTEN U CTaTUCTHKA
[IpencraBnenne TaHHBIX C MMOMOIIBIO Ta0IUI] U nuarpamMm. CpeaHee apupMeTHIecKoe,
6.1 MeaMaHa, HauOoublllee U HauMEHbIIIee 3HAUEHUs, pa3Max, JAUCIepcus U CTaHIapTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CityJaifHble SKCIIEPUMEHTHI (OTBITHI) U CIyYalHbIe COOBITHSI. DJIEMEHTAPHBIC COOBITHS
6.2 (ucxompl). BeposiTHOCTH ciydailHOTO COOBITHS. BIIM30CTh YacTOTHIM BEPOSTHOCTH
' coOpITuil. CiydaiiHble OIBITHI C PABHOBO3MOXHBIMU 3JEMEHTAPHBIMU COOBITUSIMHU.
BeposiTHOCTH COOBITHIA B OIIBITAXC PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU
6.3 Onepanuu  Hajx COOBITUSIMU: TIepeceyeHHe, OOBbeAUHEHHE, MPOTHBOIIOJIOKHbIE
' coObITus. Jlmarpammer Ditniepa. @opmyria CII0KEHUS BEPOSITHOCTEH
6.4 VcinoBHass — BEpOSTHOCTh.  YMHOXKEHHE  BeposiTHOCTeH.  JlepeBo  cirydailHOro
' skcriepumenta. Gopmyra moiaHoi BeposTHOCTU. HezaBucumMbie cOObITHS
6.5 Kombunaroproe mnpaBuino ymHoxeHus. IlepectanoBku wu dakropuan. Ywucio
' coueranuid. Tpeyronbauk [lackans. ®opmyrna 6unoma HeroToHa
bunapublil ciydaiiHblii OmBIT (MCHBITAaHME), yclex U Heynada. HesaBucumble
6.6 ucnbiTanus. Cepusi HE3aBUCHUMBIX MCHBITaHUKW 10 1iepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCTbITaHUH bepHyiu
6.7 CnyyvaitHas BenmuuHa. Pacripenenenue BeposTHOCTEW. Juarpamma pacmpeneseHus.
' [Tpumeps! pacripeieieHui, B TOM YHCIIE T€OMETPUUECKOEeH OMHOMHUAILHOE
11 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 Teopus BEpOSTHOCTEH M CTaTHUCTHKA
UucnoBble XapakTEPUCTUKHU CIIyYallHBIX BEJIMYMH: MaTEMaTHUYeCKOe OXHUJIaHUE,
TUCTIEPCHsT M CTaHJapTHOE OTKIJIOHEHHWE. [IpuMepsl mpUMEHEHUsT MaTeMaTHYECKOro
51 OXKHJAaHUSI, B TOM 4YHCJE B 3aJadax W3 TMOBCEIHEBHOW >XKM3HU. MaremMatuueckoe
' OXHJaHue OWHApHOHN CIydailHOW BETWYMHBI. MaTeMaTHdecKkoe OKHUIaHUE CYMMBI
CIly4aifHBIX BEJIMUYMH. MaTreMaTH4ecKoe 0KUaHue U JUCIEPCHs TEOMETPHUUECKOTO U
OMHOMUAIILHOTO pacIpeeleHui
5.9 3akoH OOJBIIMX YKCET U €ro poiib B Hayke, mpupojie u obuectBe. BribopouHbIit
' METO/T KCCIIeI0BAHUMN
5.3 [Ipumepbl  HEONpepbIBHBIX  CAyYalHBIX  BeJWYMH. [loHSATHE O  IJIOTHOCTH




pacnipeneneHus. 3aaauu, IPUBOAIINE K HOpMAIbHOMY pacnpeaeneHuto. [lonstue o
HOPMAaJIbHOM pacipereeHun




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEGOBAHUS K
PE3YJBbBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM
IPOT'PAMMBI CPEJTHEI'O OBIIEI'O OFPA3OBAHUS

Kona IIpoBepsiemble TPeOOBaHNUS K MPeIMETHBIM Pe3yJbTaTaM 0CBOEHUS
NpoBepPsieMOro | OCHOBHOW 00pa3oBaTeIbHOI MPOrpaMMbl cCpeHero 0oero
TpedoBaHus o0pa3oBaHus

Brnanenne MmerogaMu J10Ka3aTeNbCTB, AJTOPUTMaMH pEIICHUS 3a/ad;
yMeHHEe (QOPMYJIHPOBAaTH ¥ ONEPHUPOBATH TOHSATHIMH: OMpEACICHHE,
aKCHMoOMa, TeopeMa, CJEICTBUE, CBOWCTBO, IPHU3HAK, J0Ka3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh UX; yMEHUE (HOpMYIUpOBaTh
o0OpaTHOE M TPOTHBOIOJIOKHOE YTBEP)KAEHHE, NPHUBOIUTH NPUMEPH U
KOHTPIPUMEPHI, HCIOJIb30BaTh METOJ MaTeMaTWYecKOW HHAYKIUY;
MIPOBOJUTH JTOKa3aTeIbHBIE PACCYKICHHUS NP PEUICHUH 3324, OIICHUBATh
1 JIOTMYECKYI0  TNPaBWIBHOCTb  PACCyXICHHUH; yMEHHE  OIEepUupoOBaTh
MOHSATUSMH: MHOKECTBO, TMOJAMHOXKECTBO, ONEpallMU HaJ MHOXECTBAMU;
YMEHHE HCIIOJb30BAaTh  TEOPETUKO-MHOKECTBEHHBIH  ammapaTr — Juis
OIMCaHHUs pealbHbIX MPOLIECCOB U ABJIECHUM U MPHU peIIeHUH 3a]1a4, B TOM
qHCIIe U3 JPYTrUX yueOHBIX MPEIMETOB; YMEHHE ONEpUPOBATh MOHATUSIMHU:
rpad, cBs3HBII rpad, AepeBo, UK, Tpad Ha MIIOCKOCTH; YMEHUE 331aBaTh
U OIHUCHIBATh Ipadbl pa3IMYHBIMU CIOCO0AMM; MCHOIB30BaTh Irpadbl MpH

peIIeHu  3a1a4

YMeHre OonepupoBaTh MOHATHIMH: HATYpaIbHOE YHUCIO, IIEJI0€ YHCIIO,
CTCIICHBb C IICJIBIM IOKAa3aTcjyIcM, KOPCHb HaTypaHLHOfI CTCIICHU, CTCIICHDb C
padvOHAJIBHBIM ITIOKAa3aTClIEM, CTCICHL C HeﬁCTBI/ITCHLHBIM IIOKa3aTcJIEM,
JorapupM 4YHCIIA, CHUHYC, KOCHHYC WM TaHTCHC IPOU3BOJIBHOTO YHCIIA,
OCTaTOK IO MOJYJIO, PAalMOHATHHOE YHCIIO, UPPALMOHATBHOE YHCIIO,
MHOXKECTBA HATYypPAIbHBIX, IIETBIX, PAIMOHAIBHBIX, JEHCTBUTEIHHBIX
2 YrceN; YMEHHUE HCIIOJIb30BaTh MPU3HAKYU JAEIUMOCTH, HAMMEHBIITUN 00Iuit
JENUTENIb W HauMeHbIlee oOInee KpaTHOe, aNropuTM EBKInma mnpu
pELICHUN 3a]1a4; 3HAKOMCTBO C Pa3JIUYHBIMH TTO3UITUOHHBIMUA CUCTEMaMU
CUHCJICHUS; YMEHHUE BHITIOTHAThH BRIYUCIICHUE 3HAYEHUH U MpeoOpa3oBaHUs
BBIPDOKEHUN CO CTEMEHSIMU W Jorapudmamu, mpeoOpa3oBaHUs IPOOHO-
pallMOHANBHBIX ~ BBIDWKCHUH; YMEHHE  OIEPUPOBATH  IMOHSITHUSMHU:

nocCJaCaA0BaTCIIbHOCTD, apI/I(l)MeTI/I‘-IeCKaSI mnporpeccusa, reoMCTpUYICCKast




nporpeccusi, OECKOHEYHO yOBIBaIOIlas TIeOMETpUYecKas IMpPOrpeccus;
yYMEHHE 3a/laBaTh IOCIENI0BAaTEIbHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (OpMYJI; YMEHHE ONEepUpOBaTh MOHATUSIMH: KOMIUICKCHOE
YHUCIIO, COMNpPSIKEHHbIE KOMIUIEKCHBIE YHWClIa, MOAYJb U apryMEHT
KOMIUIEKCHOIO ~ uucia, (GopMa  3alUCHM  KOMIUIEKCHBIX  YHCEll
(reomeTpuueckas, TpPUTOHOMETpUUYECKass U anreOpanyeckas); yMeTb
IIPOU3BOJUTH apu(METHYECKUE JEHCTBUS € KOMIUIEKCHBIMHM YHCIaMU;
IPUBOUTH NMPUMEPHI UCHOIb30BAHNS KOMIUJIEKCHBIX YHCEN; ONEpUPOBAThH
HNOHATUAMM:  MaTpuua 2X2  u  3%3, omnpenenurenb  MaTpUlbl,

FCOMeTpI/ILIGCKI/II\/'I CMBICJT OIIPCACTIUTEIIA

YMeHHe omnepupoBaTh IMOHATHAMH: PpalUOHAIbHBIE, HPPALMOHAIBHBIE,
MOKa3aTeNbHbIe, CTEMEeHHbIE, JOTapu(PMUUYECKHE, TPUTOHOMETPUUECKUE
ypaBHEHHSI W HEPABEHCTBA, WX CHCTEMBI, YMEHHE OIEPUPOBATH
MOHSTUSAMH: TOXJECTBO, TOXIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHUE,
HEpPABEHCTBO, CHUCTEMa YypaBHEHUH U HEPABEHCTB, PaBHOCUIBLHOCTh
YpPaBHEHHWI, HEPAaBEHCTB M CHCTEM; YMEHHME pEllaTb YypaBHEHUS,
HEPABEHCTBA U CHUCTEMBbI C MOMOIIBIO Pa3IMYHbIX NPUEMOB; pelIaTh
ypaBHEHHS, HEPAaBEHCTBA M CHCTEMBl C [apaMETpOM; TPUMEHSTH
YpaBHEHMS, HEPABEHCTBA, MX CHUCTEMBI [JIsl PEUICHUS MaTEeMaTHYECKHUX

3a7a4 U 3a]1a4 U3 Pa3IMUHBIX 00JacTell HAyKU U peallbHOW )KU3HU

YMeHue onepupoBaTh HOHATHSAMH: (QYHKUUS, UYETHOCTH (YHKIIHH,
NEePHOANYHOCTh (PYHKIMH, OrPAaHWYEHHOCTHh (PYHKIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (GYHKLIMH, HAauOOJbIIee W HAUMEHbIIEE 3HAUYCHHS
(GyHKIMM Ha TPOMEXYTKE, HEmpepbIBHAs (DYHKIHMS, aCUMIITOTHI Tpaduka
(GyHKIMH, TIepBas U BTOpas MPOW3BOjAHAs (PYHKIMH, TEOMETPHYECKHN U
¢u3uuecKkuii  CMBICI NPOU3BOAHOM, mepBooOpasHas, ONpeAeIEHHBIH
UHTETpA; YMEHHE HaXOJWUTh ACHMITOTHI Trpaduka (QyHKIWH; yMEHHE
BBIYUCIATH  NPOU3BOJHBIE  CyMMBI, IPOU3BEAEHUS, YAacTHOIO H
KOMIO3MIMU (YHKIMHA, HAaXOAWUTh ypaBHEHHE KacaTeNbHOW K rpaduky
(GYHKIMM; yMEHHE HAXOIHWTh HPOM3BOAHBIC 3JIEMEHTApHBIX (YHKIHI;
YMEHUE HCHOJb30BaTh MPOU3BOJIHYIO Ui HCCIENOBaHMUA (DYHKIIHIA,
HAXOJUTh HaWOOJbIIME W HAaUMEHbBINIWE 3HAueHHWs (QYHKIHNA; CTPOUTH
rpadMKd MHOTOWIEHOB C MCIOJb30BAaHHMEM armapara MaTeMaTH4ecKoro
aHaJM3a; TPUMEHATH MPOW3BOJHYIO U HAXOXKJICHHUS HAWITyYIIero
pelIeHus] B TPHUKJIAAHBIX, B TOM YHCIE COLUAIBHO-?PKOHOMUYECKHX W

dbusznyeckux 3aJadax; HaXOAUTH IUIOMAAN U 00BEMBI (GUTYP C MOMOIIBIO




HUHTCrpajia; MpUBOJAUTHL IPUMCPBI MATCMATHYCCKOIO MOACIUPOBAHUA C

nmoMoIIbio qudGepeHnanbHbIX YpaBHECHUH

YMeHue oneprupoBaTh NOHIATHAMU: Tpapuk GyHKIIUU, oOpaTHas QYHKIINS,
KoMno3uuusi (QyHKUMH, JuHEHHas QyHKUUS, KBagpaTU4Has (QyHKLUS,
panvoHanbHas (QYHKIUS, CTENeHHas (QyHKIUSA, TPUTOHOMETPHYECKHE
¢byHKIMH, OOpaTHblE TPUTOHOMETpPHUYECKHE (DYHKLUH, MOKa3aTelbHas U
Jgorapupmuueckast (QyHKIUH; yMEHUE CTPOUTHh TrpapuKu H3y4EHHBIX
GyHKIUMH,  BBINOJHATH  NpeoOpa3oBaHus  IpaduKoB  (QYHKIIMM,
UCIIOJIb30BaTh I'pauKU Ul U3yYEHMs IPOLECCOB M 3aBHUCUMOCTEH, NpH
peLIeHUH 3a/a4 U3 JPYTHX Y4eOHBIX NMPEeJAMETOB M 3a1ad U3 pealbHOM
KU3HM; BbIpaXaTb (opMyslaMH 3aBUCHUMOCTH MEXIY BEJIUYHHAMU;
UCIIOJIb30BaTh CBOMCTBAa M rpaduku (QYHKIMHA A pEHICHUS YpaBHEHUM,
HEpaBEHCTB W 3aJad C IapamMeTpamu;, H300pa)kaTb Ha KOOPAWHATHOM

IIJIIOCKOCTH MHOXXCCTBA peIJ_IeHI/Iﬁ ypaBHCHI/Iﬁ, HCPABCHCTB U UX CUCTEM

YMeHHe pemiaTh TEKCTOBBIE 3aJlaud pa3HbIX TUIIOB (B TOM 4YMCIE Ha
IIPOLIEHTHI, JI0JIM U YacTH, Ha JBM)KEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HaJloTH, 337a4d U3 OoOJIaCTH YNpaBJIEHUs JIUYHBIMU U CEMEHHBIMU
(¢uHAHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHUS, HEPAaBEHCTBA U UX
CHUCTEMBI IO YCJIOBMIO 3aJadd, HCCIENOBAaTh IOIYYCHHOE pEIICHUE U
OLIEHMBATh MPABIONOJOOHOCTh PE3YJIbTATOB; YMEHHE MOJCIUPOBAThH
peaJbHBIE CHUTyallMd Ha S3bIKE MaTEMaTUKH; COCTAaBIATb BBIPAKEHUS,
YPaBHEHMS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENM C  HCIOJIb30BAaHWEM  ammaparta  aireopsl,

MHTEPIPETUPOBATH NOJyYECHHBIN PE3yJIbTaT

YMeHHne ornepupoBaTh NOHATUSMH: CpeJHee apupMeTHyeckoe, MeauaHa,
HauOoublllee ¥ HaUMEHbIIIee 3HAYEHHs, pa3Max, AUCIIEPCUsi, CTaHIAPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BIIEKAaTh, WHTEPIPETHPOBATH
uH(popmaIuio, MpeACTaBICHHYIO B TaOMUIAaX, HA AMarpaMmax, rpadukax,
OTpaXKaIoLIyI0 CBOMCTBA peabHBIX MPOLIECCOB U SIBICHUI; MPEACTaBIATH
uHGOpMAIMI0O C [OMOILIbIO TabMuI MW JUarpaMM; HCCIEI0BaTh
CTaTUCTUYECKUE JaHHBbIE, B TOM YHCJIE C MPUMEHEHHEM TpapuuecKux
MCTOJOB M 3JICKTPOHHLBIX CPCIACTB, Fpa(l)I/ILIGCKI/I HcciIca0BaTb COBMCCTHBIC

HaAOJIIOJICHHS C TOMOILBIO TUarpaMM pacceuBaHUs U JTMHEHHOMN perpeccuu

YMeHue omnepupoBaTh MOHSITHSMH: CIyYalHBIA ONBIT W CiydailHOe

COOBITHE, BEPOSTHOCTh CIYy4alHOrO COOBITHS; yMEHHE BBIYUCIATDH




BEPOSITHOCTh C HCHOJb30BAHMEM TpaUUecKuX METOJIOB; IMPUMEHSThH
(GopMyIIbl CHOXEHHMSI U YMHOXKEHHUS BEpPOSITHOCTEH, (opMyIy IMOJIHOM
BEpOSTHOCTH, (hopmyity bepHyninu, komOuHaTopHbIe (AaKThI U (OPMYIIBI;
OLICHHMBATh BEPOSTHOCTU pEAIbHBIX COOBITUH; YMEHHE OIEpUpPOBaTh
NOHATHAMM:  CIy4aiiHas BEIMYMHA, pPACIpPEIEICHUe BEPOSTHOCTEH,
MAaTe€MaTU4eCcKOe OKUJaHUEe, AUCIEPCUs U CTAaHJAPTHOE OTKJIIOHEHUE
CIly4yailHOH  BEeNWYMHBI, (QYHKIWU paclpeneseHuss ¢ IUIOTHOCTH
PaBHOMEPHOI'0, IIOKA3aTEIbHOTO U HOPMAJIbHOTO PaclpeieICHU; yMEHUe
UCII0JIB30BaTh CBOMCTBA M3YyYEHHBIX PACIPENECICHUN I PELICHUS 3a4ad;
3HaKOMCTBO C MOHSTUSMM: 3aKOH OOJIBIIUX YHCEN, METOAbl BHIOOPOUYHBIX
UCCIICIOBAaHNN; YMEHHME IPUBOJUTHL IIPUMEPHI IPOSBICHUS 3aKOHA
OONBPIINX 4YHCET B TNPHUPOIHBIX U OOIIECTBEHHBIX SBICHUSIX; YMEHHE
OIEpUPOBaTh MOHATHAMH: COYETaHHE, NMEPECTaHOBKA, YUCIIO COYETaHUM,
YUCIO  TEepecTaHoBOK; OumHOM  HbloTOHA;  yMeHHE  MPHUMEHSThH
KOMOHMHATOpHbIE (PAKThl U PACCYXACHUS JUIsl PELEeHUs 3a/a4; OLCHUBATh
BEPOSITHOCTU PEaJIbHBIX COOBITHI; COCTABIISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH NOJyYECHHBIN PE3yJIbTaT

YMeHne omnepupoBaTh MOHATHSMH: TOYKa, TMpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE3OK, JIyd, BEIMYUHA yTJIa, IUIOCKUMA YToJl, ABYTPaHHBII
yroj, TPEXIPAaHHBIM Yo, CKPEeLMBAIOLIUECS MPSMBbIE, TapaljeIbHOCTh U
NEePIEHANKYIIPHOCTh MNPAMBIX U IUIOCKOCTEH, Yrosl MEXIy MpsIMBIMH,
Yroid MeXOy MpsIMOM U TUIOCKOCTBIO, YTOJd MEXAy IUIOCKOCTSMH,
paccTossHUE OT TOYKHU A0 IUIOCKOCTH, PACCTOSHUE MEXIY HPSIMBIMH,
paccTosTHUE MEXy IUIOCKOCTSIMHU; YMEHHE HUCMOJIb30BaTh MPH PELIEHUU
3a/1a4 U3y4yeHHbIe (PAKTBl U TEOPEMBI TUIAHUMETPUHU; YMEHHE OIEHHBATh
pa3Mepel  OOBEKTOB OKPY)KAIOLIETO MHUPA; CTPOUTh MAaTeMaTHYEeCKHE
MOJIEIH C TOMOIIBI) TE€OMETPUUECKHX TOHATUNH M BEIUYMH, pEUIaTh

CBA3aHHBIC C HUMU MPAKTHUYCCKUC 3a/1a4U
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YMeHHne omepupoBaTh MOHATUSMHU: IUIOMIAIAL (GUTYpPBI, 00bEM (uUrypHI,
MHOTOTPaHHUK, MPaBWJIBHBI MHOTOTPaHHHK, CEYEHHUE MHOTOTPAHHHKA,
Ky0, mapauienenunes, Npu3Ma, NHUpaMuaa, (urypa M IMOBEPXHOCTb
BpalleHus, IMWIMHIP, KOHYC, mmap, cdepa, miomans chepsl, II0MaIb
MOBEPXHOCTH MNHpaMU[bl, NPU3MbI, KOHycCa, LWIHHApA, 00BEM Kyoa,
NpSMOYTOJIFHOTO Tapajulesienune a, MHPaMHUIbl, TPU3MBI, LWIHHIPA,
KOHYyCa, IIapa, pa3BEépTKa IMOBEPXHOCTH, CEUCHMs KOHyca M IMIMHJIPA,

napajuiCjIibHBIC OCHU HWJIM OCHOBAHUIO, CCUYCHUC 1Iapa, IIJIOCKOCTD,




Kacamomasicss chepsl, IUIMHApPA, KOHYCa; YMEHHME CTPOHMTh CeueHHE
MHOTOTpaHHUKA, U300pakaTh MHOTOTPAaHHUKH, (QUIYpbl M MOBEPXHOCTHU
BpAlllCHUs], UX CEYEHUS, B TOM YHCIE C MOMOIIbIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHE MPHUMEHSTh CBOWCTBA T'€OMETPUYECKUX (HUTYp, CaMOCTOSTEIHBHO
dbopMyIIHpOBaTh ONpPENENCHHs U3y4aeMbIX (PUTYp, BbIIBUTATh TUIIOTE3bI O
CBOMCTBaX M IMpPHU3HAKAX TE€OMETPHUUECKUX (QUryp, OOOCHOBBIBATH WIIH
ompoBepraTb UX; yMEHHE NPOBOJUTH Kiaccuukanuioo ¢Guryp 1o
pa3MYHBIM TIPU3HAKAM, BBIIIOJHATh HEOOXOAUMBIE JOMOJHUTEIbHbBIE

MOCTPOCHUS
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YMeHue omnepupoBaTth TOHATHUSMH: JBHKCHHE B  IIPOCTPAHCTBE,
napajuIeTIbHBINA MEPeHOC, CHMMETpPHUsl Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHWe TNOAO0US, TMOAOOHBIE (UTYpPBI; YMEHHUE
pacrio3HaBaTh paBHBIC M IMOJOOHBIC (PUTYPHI, B TOM YHCIIC B TPUPOJIEC,
UCKYCCTBE, apXUTEKTYpE; UCIO0IH30BATh TEOMETPUUYCCKHE OTHOIICHUS TPH
pelIeHUH 33ja4y; HaXOJUTh TEOMETPUYECCKHUE BEIMYHHBI (JUIMHA, YTOJI,
IJI0MIah, 00BEM) TIPH PEIICHUU 3a/1a4 U3 JIPYTUX yUYeOHBIX MPEIMETOB U
U3 PEaTbHON JKU3HHU, YMCHHUE BBIUUCIISATH TCOMETPHUYCCKUE BEINYHHBI
(uMHA, YTOJ, IUIOMAAb, OOBEM, IUIOMIAAh IMOBEPXHOCTH), HCIIONB3YS
u3ydeHHble (OPMYJIBI U METOABI, B TOM YHCJE: TUIONIAh MMOBEPXHOCTH
MUPAMHUJIBI, TPU3MBI, KOHYycCa, IMIUHAPA, IUIOMaab cdepbl; 00béM Kyoa,
NPSMOYTOJIFHOTO ~ Tapajulesienuea, MUPaMHIbl, TPU3MBL, IHJIMHIPA,

KOHYcCa, [I1apa; YMEHHE HaXOAUTh OTHOLIEHHE 00bEMOB MOAOOHBIX (HUTYP
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YMenue OICpUPOBATH MOHATHAMU: NPAMOYTOJIbHAsA CUCTCMa KOOpJAWHAT,
BCKTOp, KOOPAWMHATHI TOYKH, KOOpAMHATHBI BCKTOpA, CyMMa BCKTOPOB,
MMPOU3BCACHUEC BCKTOpa Ha 4YHCIIO, Pa3JIOKCHHUC BCKTOpa IIO0 63.31/ICY,
CKaJIIpHOC HPOU3BCACHUC, BCKTOPHOC MPOU3SBCACHUC, YI'OJI MCIKAY
BCKTOpaMH; YMCHHUC HCIIOJIB30BATh BeKTOpHBIﬁ n KOOp)II/IHaTHBII\/’I METO

AJI peIICHUA T'€OMCTPUICCKUX 3a/JaY U 3ada49 APYTrux y‘le6HBIX npeaMETOB
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YMeHue BBI6I/IpaTB HO,[[XO,[[HH_[I/Iﬁ MCTOA IJid PCIICHUA 3aa4r, IOHUMAHUC
SHAYUMOCTH MATEMATHKHW B HU3YUYCHUU MPHUPOAHBIX M 06III€CTBGHHBIX
mpoueCcCoB Hu HBHGHHﬁ; YMCHHEC PACIIO3HABATL IIPOABJIICHHUC 3aKOHOB
MAaTCMAaTHKU B UCKYCCTBC, YMCHHC NIPUBOAUTH NMMPHUMEPLI MATCMATUYCCKUX

OTKPBITUIA POCCUHUCKON U1 MUPOBOM MaTe€MaTUYE€CKON HAyKH




HEPEYEHDB JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1€MEHT COAEPKAHUS
1 Yucrna v BBIYUCIICHHS
11 Harypanbubie u nensie uncina. [IpuzHaku AeIMMOCTH 1eJIbIX YUCes
12 Pammonaneneie  umcnma. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOW, TIPOIICHTHI,
' OECKOHEYHBIE MTePHOANIECKIE IpoOH
13 Apudmernueckuii KOpeHb HaTypalbHOW cTeneHH. JleficTBusa ¢ apudmMeTHyecKuMu
' KOPHSIMH HaTypaJIbHOH CTENeHH
14 Crenens ¢ 1enbIM nokasaresneM. CTeneHb ¢ pallMoHaIbHBIM MoKa3aTeneM. CBolcTBa
' CTEICHH
15 CuHyc, KOCHMHYC M TAHIEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT€HC YK CIIOBOT'O apryMeHTa
1.6 Jlorapu¢m uncna. JlecaTHuHble U HATYpaJIbHBIC JIOTAPUPMBI
JeiictButenpHble 4Yncna. Apudmerndeckue omepanud ¢ JACHCTBUTEIBHBIMU
1.7 yrciaaMu. [IpuOmmkEHHBIE BEIYUCICHNUS, TIPaBUIIa OKPYTJICHUS, TPUKHUJIKA U OI[CHKA
pe3yJibTara BEIYMCIEHUN
1.8 IIpeoOpazoBanue BbIpaXKEHUN
1.9 KommuiekcHble uncna
2 VpaBHEHHUS U HEPABEHCTBA
2.1 Llenbie U IPOOHO-PAIIMOHATTBHBIE YPABHEHHUS
2.2 HppannoHaibHbIe ypPaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHUS
2.4 [Moka3arenbHbIE U JIOTapr(PMUIECKHE YPABHEHHS
2.5 Llenbie 1 1poOHO-pAIOHANIEHBIC HEPABECHCTBA
2.6 HppanunoHanbHble HEPaBEHCTBA
2.7 IokazarenbHble U Torapu(MUUYECKHe HEPaBEHCTBA
2.8 Tpuronomerpuieckue HepaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHHI U HEPaBEHCTB
2.10 |  VYpaBHeHwus, HEPABEHCTBA M CUCTEMBI C ITapaMETPaMK
2.11 | Marpuna cucreMbl JMHERHBIX ypaBHEeHHH. Onpenenureb MaTpULb]
3 OyHKIMYU 1 rpaduKu




Oyuknus, cnocoObl 3amanus (yskuuu. ['paduk ¢dyHknuu. B3aumuo oOparHBIE

3 ¢byukimu. Yérnsie u HeuérHble QyHKuuu. [lepuoaunueckue GpyHKIUN
Ob6nacTh ompeneneHUss W MHOXeCTBO 3HaueHud ¢yHkuuu. Hymu dyskumu.
32 [IpoMexyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKH  MOHOTOHHOCTH  (YHKIIUH.
' MakcuMyMbl ¥ MUHUMYMBI (yHKIMU. Haumbonbllee W HaWMEHbIEE 3HAYCHHE
(YHKITUU Ha IPOMEKYTKE
33 Crenennas (yHKIMS C HATypalbHBIM U IETbIM MOKazareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduKk KOpHs N-0ii CTeTeHH
3.4 Tpuronomerpryeckre GyHKIUM, HX CBOMCTBA U IpaduKu
3.5 [TokazarenbHas u morapudmudeckas GyHKIHH, UX CBOMCTBA U T'papuKu
36 Toukum paspeiBa. Acumnrorbl rpadukoB ¢yHkmuii. CpoiicTBa  (HyHKIIHIA,
' HETPEPHIBHBIX Ha OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3aIaHUS TOCIEA0BATEILHOCTEH
3.8 ApudmeTrnueckas 1 reoMeTpruecKas nporpeccu. @opmyia coKHBIX MPOLIEHTOB
4 Hauana maTemarnueckoro aHanmsa
41 [IpousBonnas ¢pynkun. [Ipon3BoaHbIE 3JIeMEHTAPHBIX (YHKINH
[IpumeHeHne mMPOU3BOAHON K UCCIENOBaHHIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxok/ieHue HamOOJbIIEero ¥ HaUMEHBIIEro 3HaueHus (pyHKIUM Ha
oTpe3Ke
4.3 [TepBooOpaznas. Unrerpan
5 MHoOXecTBa U JIOTHKA
51 MHokecTBO, onepanuu HaJ MHOKecTBamu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTucTHKa
6.1 OnwucarenpHasi CTaTUCTHKA
6.2 BepositHOCT
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @Ourypsl Ha MIOCKOCTH
7.2 [IpsAMEIE ¥ TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHoOrorpaHHUuKH
7.4 Tea 1 NOBEPXHOCTU BpaLleHUA
7.5 KoopauHnats! 1 BEKTOPBI
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